235B3a(l; Overhead Lines Clecrances 235C2

K = 1.4, the configuration factor for a
conductor-to-conductor gap.

{2) The value of D shall be increased 3% for each
1000 f (300 m) in excess of 1500 ft (450 m)
asbove mean sea level.

b. Limit

The cleavance derived from Rule 235B3a shall nat

be less than the basic clearances given in Table 235-1

computed for 169 kilovolts alternating current.

C. Vertical Clearance Between Line Conductors
All line wires, conductors, and cables located at different

levels on the same supporting structure shall have vertical
clearances not less than the following.

1.

Basic Clearance for Conductors of Same or Different
Circuits

The clearances given in Table 2355 shall apply to line
wires, conductors, or cables of 0 to 50 kV attached to
supports. No value is specified for clearances between
conductors of the same circuit exceeding 50 kV.
EXCEPTION 1: Line wires, conductors, or cables on vertical
tacks or scparatc brackets placed vertically snd meeting the
rebguinlmenu of Rule 235G may have spaciags as specified io
that rule. )
EXCEPTION 2: Where communicstion serviee dvops cross
under supply conducters on » comumon crossing structure, the
clesrsnce between the communication coaductor and am
effectively grouaded supply condactor may be reduced to 4 ia
(100 mm) provided the clearance betwoen the communicstion
conductor and supply cosducters not effectively grounded
meets the requiresaants of Rule 235C as appropriste.
EXCEPTION 3: Supgly service dvops of 0-750 V reaning above
and parallel to communication service drops -"1‘" a
spacing of not less than 12 in (300 mm) st amy poiat in the span
inclu the point of and at their sttachment to the building

ided the mon-grousnded comductors are insuisted and that

lhedmamsmwhditbhmh’u majintained
botwoen Lhe two scrvice drogs st the
EXCEPTION 4: This rvle dees a0t apply to conductors of the
same circuit meeeting Rule 230D.
Additional Clearances

Greater clearances than those required for 50 kV in
Table 235-5 (Rule 235C1) shall be provided under the
following conditions. The increases are cumulative
where more than one is applicable.
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Voltages Exceeding 50 Kilowolts

* (1) For voltages between 50 and 814 kilovolts, the
clearance betwesn conductors of different
circuits shall be increased 0.4 in (10 mm) per
kilovolt in ancess of SOkV. aing

EPTION: ¥ ltages to excee

gg .&:t:d?la V direet carvemt,
clearances loss than those required abave are
permittod for ”mxﬂl known switching sorge
{actoes. (See Rule ]

(2) The increase in dearance for voltages in excess
of 50 XV specified in Rule 2350&\(1)_:!\.11 ba
increased 3% for each 1000 f (300 m) in excess
of 3300 ft (1000 m) above mean sea lovel.

(3) Al clearances for Hines over 50 kV shall be based
on the maxinmun opersting voltage.

(4) No value is specified for clearances between
conductors of the same circuit.

b Conductors of Different Sags on Same Support

(1) Line conductors, at different leyels
on the same structures shall have vertical
clesrances at the supporting structures ;:

j that the clearance at any point in ¢
Mspnsballhnothnthanmyofﬂuﬁ“omng
with the upper conductor at final unloaded sag
at the maximum temperature for which the
conductor is designed to opersate, or at ﬁqal sag,

i with radial thickness of ice, if any, specified in
Rule 258B for the loading district concerned,
whichever produces the greater aag, and the
lower conductor at final unleadad sag under the
same ambient conditions and without electrical

loading.
(a) For voltages less than 50 kilovelts between
conductors, 75% of that required at the

“ondod te the commuenicalion measengoer, may
‘have a clesrence of 12 in (300 mm) st any point
in the span provided thet » clearance of 30 in

PAGE . @87



.

235C28(1){a) Overhead Lines Clearances 235C3

(0.75 m) is maintained between the supply
ceonducters and cables and the commmnication

cables at the poles.

(b) For voltages moere than 50 kilovelts
between conductors, the value specified in
Rule 235C2h(1)a) increased in accordance
with Rule 235C2a.

(2) Sags should be readjusted when necessary to
accomplish the foregaing, but not reduced
sufficiently to conflict with the requirements of
Rule 261H2. In cases where conductors of
different sizes are strung to the same sag for the
sake of appearanee or to maintain unreduced
clearance throughout storms, the chosen sag
should be such as will keep the smallest
conductor involved in complisnce with the sag
requirements of Rule 261 H2.

(3) For span lengths in excess of 150 ft (45 m), ver-
tical clearance at the structure between open
supply conductors and communication cables
or conductors shall be adjusted so that under
conditions of conductor temperature of 60 *F
{15 *C), no wind displacement and final un-
loaded sag, no open supply conductor of aver
750 volts but less than 50 kilovolts shall be lower
in the span than a straight line joining the points
of support of the highest communications cable
or conductor.

EXCEPTION: Effectively grounded supply conduc-
tors associated with systems of 50 kilovolts or
lcss need mect only the provisions of Rule
235C2(1).

3 Alternate Clearances for Different Circuits Where One

or Both Exceed 98 Kilovolts, Altarnating Current, or
139 Kilovelts Direct Current to Ground

The clearances specified in Rules 235C1 and 235C2 may
be reduced for circuits with known switching surge
factors, but shall net be less than the crossing clesrances
required by Rule 233C3.

235D

Conductors on Same Support 235E3

D. Diagonal Clearance Between Line Wires, Conduc-
tors, and Cables Located at Different Levels on the
Same Supporting Structure
No wire, conductor, or cable may be closer to any other wire,
conduetor, or cable than defined by the dashed line in
Fig 235-1, where V and H are determined in accordance with
other parts of Rule 235.

E. Clearances in Any Direction from Line Conductors to
Supports, and to Vertical or Lateral Conductors, Span
or Guy Wires Attached to the Same Support

1

Fixed Supports

Clearances shall be not less than those given in Table
235-6.

EXCEPTION: For woltages exceeding 98 kilovolts alternating
current Lo greund or 139 kilovelts direct currest to ground,
tloarances Jess then thess requived by Tabls 336-8 sre permit-
ted for systems with known switching surge factor. (See Rule
238E3.)

Sespension Insulators
Where suspension insulators are used and are not
restrained from movement, the clearance shall be
increased so that the string of insulators may swing
transversely throughout a range of insulator swing up to
its maximum design swing angle without redueing the
values given in Rule 235E1. The maximum design swing
angle shall be based on a 6 pounds per square foot
{290 Pa} wind on the conductor at final sag st 60 °F
(15 °C). This may be reduced to & 4 pounds per square
foot (190 Pa) wind in aress sheltered by buildings,
terrain, or other obstacles. The displacement of the wires,
conductors, and cables shall include deflection of flexible
structures and fittings, where such deflection would
reduce the clearance. o
Alternate Clearances for Voltages Exceeding 98 kV
Alternating Current to Groond or 139 XV Direct Current
to Ground

The clearances specified in Rules 235E1 and 235E2
may be reduced for circuits with known switching surge
factors but shall not be less than the following.

——A————
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Table 236-5 Vertical Clearance Between Conductors at Supports IN
(When using column and row hendings, voliages are phase 1o ground for effectively grounded circy
! ns and
other ¢lrcuits where all ground faults are cleared by prompily de-energizing the m':m section, both.lglu:'l‘;’ ¢
and following subsequent breaker operations. See the definitions section for voitages of other systems.)
W
Conductors usunll Supply cabies ]
ot s ooy ly 2"‘3;0“‘,' ng Rule Open supply conductors
‘ 2, or 3; v
neutral conductors Over8710 60k
meeting Rule Oto Same Differe,
Conductors usually 230E) 8.7 kV utilie; tles.
het A B 2 4
at Jower jeveh (in) (In) (In) © m#:')“ ®
{. Com!::mtlon conductors
a. Ovdinary 40 40 40 !
b. Lud] ln“opentlon of o0 0 g?':r%‘!? I)’:\l; WO
supply lines 16 16 4 per
2. 8Suppiy eonductors ® 40 10 2?:'%‘7 l:(:; kv'®
& 010 760 V: supply cables '
meeting Rule 230C1, 2, or 3;
neutral conductors meeting
Rule 230E)| 16 16 @ 16 plus %47 p;\r [\ 6)) 40 plus 04 per kV (D
over A7 kv 8.7 kv
b, Over 760 Vto 8.7 kV i8 16 plus 0.4 kv oe.
e. Over 87 kV to 22 kV © gwr 8.7?«:; o0 4 ';'::roe"?pk:lr o

(1) If worked on alive with
Ive-line tools and
IM‘“ :‘ circuits are
tekher de-energised nor
covered with shieids or
protectors

16 plus 0.4 per XV (D

40 plus 04 per kV
over 8.7 kV p @

over 8.7 kV

(2) I} not worked on altve
except when adjacent
circuits (either above or
below) are de-energived
ot covered by shicids or
protectors, or by the use
of live:line tools not
requiring linemen 1o go
between ltve wires

d. Exceeding 22 kV, but not
exceeding 50 kV

16 pius 0.4 per kv DD

16 plus 0.4 per kV OO
Thy over 8.7 kv

18 pius 0.4 per kv OQ
over 0.7 kV

over 8.
16 plus 04 per kv QD
over 8.7 kV

D Where supply circuits of 800 V or Jess, with transmit.
ted power of 5000 W or Jess, are run below communication
clreults in accordance with Rule 22082 the clearance may
be reduced o 16 In.

@ This ahali be increased 1o 40 in when the communica-
tion conductors are carried above supply conductors uniess
the communication-line-conductor size is that required for
grade C supply lines,

@ Where conductors are operated by different utlities, a
vertical clesrance of not less than 40 In {s recommended.

@ These values do not apply to conductors of the same
cireuit or circults being carried on adiacent conductor
supports.

(@ May be reduced to 16 in where conductors are not
warked on alive except when adjacent circuits (either above

13 '9B 13:53

or below) are de-energised or covered by shields or protec.
tors, or by the use of live-line toois not requiring linemen to
80 betwesn live wires,

@ May be reduced 10 30 In for supply neutrals meeting
Rule 290ET and cables meeting Rule 230C1 where the
supply neutral or messenger is bonded to the communiea.
tion messenger.

(D The greater of phasor difference or phase-to-ground
voltage; see Rule 238A3.

@ Exampic: Fot & 60 kV-to-ground conductor above a
22 kV.10-ground conductor, the required clesrance is 16 In
+ 26 in = 41 in when the conductors are 180° out of phase.

Example: For & 80 kV-to-ground conductor above a
22 kV.to-ground conductor, the required clearance is 40 In
= 26 In = 65 Jn when the conductors are {80° out of phase.

g 3
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288A,8
18, 85)

stion equipment to “that which operates
Y0 V to ground or 760 V between ANy two
¢ Lmnemimed power of which does not
Operates at leas than 150 V, regardless of
lephone relay referenced in Bituation A is

squipment. See the definition for com.

e 840 V circuit of the city relay of Situg.
f 180 W, a8 it would .pﬁu c'l?;t it d:;:,
nd siren are considered as supply equip-
n clearance between supply oquipment,
and siren, and the communication relay,
ipplies. The vertical conductors between
must meet Rule 237C. If, however, the
0 less than 160 W or icss than 160 V, the
nsidered as communication equipment,
nunication rclay is specified,

trol relay are considercd 85 communica.
from eithor of them to supply facilitios

stocell and the meter are ransidered oy

quired to meet clearances of Rule 238
hment and Rule 236D from the climbing
must mect Rules 236D and 237C.

IR 3632
a) IR 392

238A,B, Table 238-1 119 238A,B, Table 238-1

238A,B, Table 238-1

Spacing required botwoon nonourront camsing pars of
adjacent supply and communication circuits

REQUEST (Apr 28, 86) IR 388

The subject of IR 268 is the tubular cpoxy extension arm that is
finding usc as a means of providing additional pole space for CATV
installations. My question concerns the last sentence in [R 268, which
discourages installation by communications workers.

The tubular arm can be as long as 36 in and is often installed well

into the clearance space. It also has metallic conductive end fittings;
hence, [ agree that communications workers should leave the installs-
tion to power utility workers or electricians, as suggested.

The CATV bracket with which 1 am concarned is shown in Fig IR 388,
The reinforcing strap, which extends only 8 in into the clearance space,
is fabricated of non-conductive fibcrglass. Since it is affixed to the
communication pole attachment, its depth of penetration into the
clearance space is of necessity limited. The projected length of the strap
is only about 12 in. Obviously this strap can be installed from the same
prwition that the craftsman wouid be in to do hie routino work on
communications plant, and for this rcason I believe it can be safely
installed by & communications worker.

Am ] correct in my opinion that communications workers can safely
make the installation because of the significant differences between it
and the tubular extension arm?

nEr 5 'QA 11:56
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238A,B, Table 238-]

FAONT VIEW

GATV " Bracket” installed

8IOF Vigw

Mg IR 388.1

238A,B, Table 238-1 121 2408

INTERPRETATION (Aug 1], 86)

It 18 intended that ne communication equipraent such as described
in your interpretation request be instaliod closer than 40 in measured
vertically to an ungrounded supply conductor or part. It is vital to the
safety of communication line workers to provide adequate headroom
for their work. Experience has shown that, just because such a brackst
can be installed from & lower position, it docs not follow that the
bracket will always be installed from the Jower position. In fast, it could
be expected that a worker might go up each pole 10 preinatall the
brackets before pulling the cable; in that case, the worker
expected to go up as high as would make instailing the
most comfortable — e, too high if the clearances required by
are not met in full. Therefore, the full 40 in Is needed vertically
the level of any ungrounded supply conductors to the level of
communication equipment, including the bracket that you described.

g
H

&

238B

Vertical clearance between supply conduetor and commu-
nication canie Muuunt hasdvwadl

REQUEST (Apr 22, 86) IR 387

Pleast provide an interpretation of the applicability of NBSC Rule
238B to the utility pole construction shown in Fig IR 387. The ekotch
shows typical construction, which would soem to satisly NEAC require-
ments on vertical separation of communication and power attach-
ments as specified in Rule 235C, and uleo the requirements for clitwbing
and working space specifiod in Sections 238 and 237,

The question arises whether Rule 2388, requiring 40 in of vertical
apace betweoen power and communications conductors, would in fact
apply in this casc between the lowest power jumper off the arm end
rack and the communications cable at the pole. Typically, in this arca,
the length of the jumpers below the end rack vary from 2 in to 18 in
and arc ususlly #4 to #1/0 solid aluminum or #¢ salid copper that
would not be prone to appreciable raovement in the wind,

If Rule 238B docs apply here, where the jumpers are 38 in horizon-
tally off the pole, at what point (4 ft, 6 \, 8 ft, 10 R, etc), would the rule
no longer apply?
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